nents during the viremia of bluetongue. Proc Annu Meet US Anim Health Assoc 74: [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] 1970 8 MacLachlan Reports of central nervous system and pituitary tumors in nonhuman primates are rare.'^^,^ Because the overall incidence of tumors markedly increases with age,5 the rarity of tumor reports probably reflects the relatively young age at death of most monkeys in captivity. Tumors of the neurohypophysis are rare in all domestic and laboratory animals and in human beings. This report describes an astrocytoma arising in the neurohypophysis of an aged, untreated rhesus monkey.
A 21-year-old female rhesus monkey (Macaca mulatta) Tissue specimens were fixed in 10% neutral buffered formalin, embedded in paraffin, and stained with hematoxylinphloxine-saffron,' Bodian's silver stain, and phosphotungstic acid-hematoxylin. The pituitary nodule was well demarcated and nonencapsulated and compressed the surrounding neurohypophyseal tissue. It consisted of interwoven bundles and nests of elongate or plump oval cells with a moderate amount of vascular stroma. Blood vessels were frequently surrounded by radiating cells (Fig. 1) . The cells had indistinct margins and a variable amount of pale acidophilic cytoplasm. Nuclei were elongate or oval to round, with coarsely granular chromatin and irregular nuclear membranes. Nucleoli were inconspicuous, and mitotic figures were absent from the sections examined. A central area of necrosis was present. The adventitial layer of blood vessels within the tumor was frequently thickened by loosely arranged fibrillar or dense hyaline collagen. Bodian's silver stain did not reveal any neurofibrils. Few cytoplasmic fibrils were seen in phosphotungstic acid-hematoxylin-stained sections.
Paraffin sections were prepared for immunohistochemical evaluation by deparaffinization and rehydration, followed by inhibition of endogenous peroxidase activity with methanol/ H,O,. Sections were stained with monoclonal mouse antivimentin (1 : 5, Dakopatts, Denmark), followed by peroxidase-labeled rabbit anti-mouse (1 : 100, Dakopatts) or with rabbit anti-GFAP (1 : 400, Dakopatts) or rabbit anti-Sl00 (1 : 1,000, HSC Research Development Corp., Toronto, Ontario, Canada), followed by peroxidase-labeled swine antirabbit (1 : 60, Dakopatts). Positive controls were paraffin sections from multitissue blocks, and negative controls were sections incubated with the second antibody only. Sections treated with anti-GFAP and anti-vimentin antibodies had thick, prominent positive bands in the cytoplasm of a moderate number of tumor cells. Staining was particularly strbng in cells around blood vessels (Figs. 2,3) . Anti-S 100 antiserum weakly reacted with cells in some areas, whereas in other areas, it remained negative. Anti-S 100 antiserum stained cytoplasm diffusely, in contrast to the cytoplasmic bands that were often seen in reactions treated with anti-GFAP and antivimentin antibodies.
Primary tumors in the neurohypophysis should be differentiated both from tumors that occur in adjacent structures and infiltrate into the neurohypophysis and from metastases. The small size of the tumor and its confinement to the neurohypophysis ruled out tumor origination in surrounding tissues. Meningioma was ruled out by positive staining for GFAP and S100. No other tumors were observed in the animal, making a metastatic tumor unlikely.
Two varieties of primary neurohypophyseal tumors are recognized: astrocytomas and granular cell tum01-s.~ Astrocytomas arise from pituicytes, the neurohypophyseal glial cells, which are considered astrocytes by most investigator^.^ Astrocytomas from the neurohypophysis are also known as pituicytomas. Granular cell tumors are characterized by plump oval cells with periodic acid-Schiff-positive cytoplasmic granules. These cells may be modified astrocytes, but their exact lineage is still a matter of debate.9
This tumor was diagnosed as an astrocytoma, based on histologic findings and positive staining for GFAP. Positive staining for GFAP, vimentin, and S 100, as seen in this tumor, is commonly seen in human astrocytoma~.~.~ The variation in staining intensity among individual tumor cells indicates differences in the quantity of intermediate filaments and S 100 protein and may reflect the degree of differentiation of the tumor cells. An inverse relationship between the malignancy of glial cell tumors and the level of GFAP expression has been ~uggested.~ Well-documented cases of primary astrocytomas in the neurohypophysis have been reported in human beings,8,10 rats,2 and a Siamese cat." These tumors may cause clinical symptoms by compression or invasion of adjacent tissues. No evidence of clinical disease related to the tumor was observed in this rhesus monkey. This is the first report of such a tumor in a nonhuman primate.
